Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.074; wR factor = 0.199; data-to-parameter ratio = 12.4.
In the title compound, C 20 H 13 NO, the indene ring is disordered over two sites with an occupancy ratio of 0.557 (2):0.443 (2). Both disordered components of indene are nearly perpendicular to the naphthalene ring system, making dihedral angles of 90.9 (2) and 85.0 (5) . The fivemembered ring of the 1H-pyrrol-2(3H)-one adopts an envelope conformation with the spiro C atom at the flap position. Intermolecular classical N-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonding is present in the crystal structure.
Related literature
For the biological activity of spiro lactams, see: Tsuda et al. (2004) ; Chen et al. (2005) . For the synthesis of the title compound, see: Ready et al. (2004) ; Schoemaker & Speckamp (1978) .
Experimental
Crystal data C 20 H 13 NO M r = 283.31
Monoclinic, P2 1 =c a = 13.0150 (18) Å b = 7.9180 (11) Å c = 15.537 (2) Å = 112.030 (2) V = 1484.2 (4) Å 3 Z = 4 Mo K radiation = 0.08 mm À1 T = 293 K 0.50 Â 0.41 Â 0.33 mm
Data collection
Rigaku Mercury diffractometer 6913 measured reflections 2526 independent reflections 1984 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.074 wR(F 2 ) = 0.199 S = 1.06 2526 reflections 203 parameters 30 restraints H-atom parameters constrained Á max = 0.23 e Å À3 Á min = À0.27 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
In the past decades, spiro lactams have been attracted considerable interest because they are commonly found as subunits of many natural products. Some of them have significant biological activities, including multiple drug resistance reversing, antifungal and antitumor activities (Tsuda et al.,2004) . Synthetic methods directed to these classes of spiro lactam compounds have been developed (Ready et al., 2004) . Among them, spiro cyclizations of N-acyliminium ions with an internalalkene nucleophile were first described by Speckamp (Schoemaker et al., 1978) . Reductive coupling of acrylates with isocyanates to furnish spiro lactam skeleton was used by Wood [Ready et al., 2004] . The title compound I was synthesized in one step through a new ring-rearrangement reaction. It was undertaken as a continuation of our efforts towards synthesis of dibenzoxanthenes which exhibit a wide variety of biological activities [Chen et al., 2005] .
The asymmetric unit of I contains one independent spiro-[indene-1,3'-(2',3'-dihydro-2'-oxa-benzo[e]indole)] molecule.
In the complex I, the naphthyl ring and indene ring are almost perpendicular to each other, making a diheral angle of 90.9
(2)°. All bond lengths and bond angles are in the normal ranges and comparable to those observed in the similar substituted spiro-[indene-1,3'-(2',3'-dihydro-2'-oxa-benzo[e]indole)], except the disordered part of indene ring. The C(11)=O(1) bond length of 1.215 (4) Å of oxa-indole moiety conforms to the value for a double bond.
In the crystal of I, there are two types hydrogen bonding interactions: one type is classical hydrogen bonding between O(1) atom and N(1) atom from oxa-benzo[e]indole moiety, the other one is unclassical hydrogen bonding between O(1) atom and C(18) atom from the phenyl group. The molecule I was linked together by a double strong classical intermolecular hydrogen bonds of N(1)-H1A···O(1), thereby forming a dimer structure, while the dimers were futher linked by the unclassical hydrogen bonds of C(18)-HA···O(1), thereby forming a two dimessional network structure.
Experimental
Into a stirred solution of CuCl 2 .2H 2 O (17 mg, 0.1 mmol) in methanol (5 ml) was added a solution of ethanolamine (6 mg, 0.1 mmol) in methanol (2 ml). After 10 min. a solution of 2-amino-2'-hydroxy-1,1'-binaphthyl (0.1 mmol) in methanol (2 ml) was added and the reaction mixture was stirred at 323 K. When the reaction was completed, the solvent was removed under reduced pressure. The residue was extracted with AcOEt (10 ml), washed with 5% ammonia (10 ml) and water (10 ml), then dried with Na 2 SO 4 , and the solvent was removed under reduced pressure. Thick layer chromatography of the residue (hexane:ethyl acetate, 10:1) followed by recrystallization from acetone gave the title complex as red crystals. Yield: ca 82%.
Refinement
The indene ring was found to be disordered over two sites, occupancies were refined to 0.557 (2):0.443 (2). The distance restraints have been used to make these two disordered indene ring with same bond lengths and same displacement parameters. H atoms were positioned geometrically with N-H = 0.86 and C-H = 0.93 Å, and refined using riding-model approximation with U iso (H) = 1.2U eq (C,N). 3170, 3075, 2926 , 1711 , 1627 , 1580 , 1521 , 1456 , 1353 , 1297 , 1223 Anal. C 20 106.0 (3) C16'-C15'-C20' 120.0 C9-C10-C12' 129.1 (3) C16'-C15'-C14' 132.9 (6) C12-C10-C12' 34.7 (2) C20'-C15'-C14' 107.0 (6) O1-C11-N1 125.3 (3) C17'-C16'-C15' 120.0 O1-C11-C12 126.6 (3) C17'-C16'-H16B 120.0 N1-C11-C12 106.3 (3) C15'-C16'-H16B 120.0 O1-C11-C12' 124.8 (3) C16'-C17'-C18' 120.0 N1-C11-C12' 106.2 (3) C16'-C17'-H17B 120.0 C12-C11-C12' 34.1 (2) C18'-C17'-H17B 120.0 C20-C12-C10 113.7 (3) C19'-C18'-C17' 120.0 C20-C12-C13 100.6 (4) C19'-C18'-H18B 120.0 C10-C12-C13 119.5 (4) C17'-C18'-H18B 120.0 C20-C12-C11 105.5 (3) C18'-C19'-C20' 120.0 C10-C12-C11 98.6 (3) C18'-C19'-H19B 120.0 C13-C12-C11 118.8 (4) C20'-C19'-H19B 120.0 C14-C13-C12 112.0 (5) C19'-C20'-C15' 120.0 C14-C13-H13 124.0 C19'-C20'-C12' 129.3 (4) C12-C13-H13 124.0 C15'-C20'-C12' 110.6 (4) 
